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^ ^^SlS ^a)-^ M^^l^Eil- ^7.}o\] HVS^] 7l:a:^J- 

Ji ^1 1 ^MS. ^-^^§1-^ ^1 1 ^n^: -^^71 ^^^^ ^41-^ i^j 

^o] ;*)i7lHM S^f!- ^:^1^>^<H1 2 ^^bV 

S ol^3>o^ :4 2 ^"^^1-* -^^^^J^S. ^l7l§>fe 4 ^3:7^11- Sf-SH ol^o^^^ 

£ 3e 
[Ajjo]ol] 

Hlfl-g-^^ THla.H^ 4l;^>, 1-^^ 7]]o]E., E-l^ ^-^B]- 
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METHOD FOR MANUFACTURING NON-VOLATILE MEMORY DEVICE WITH TWO OR MORE TUNNEL 
OXIDES HAVING DIFFERENT THICKNESS} 

£ 2a ^fl^l £ 2dfe #2fl7l#<Hl 4^ 27>xl o]^^2] H]fl^i. 

S 3a 3efe ^ t-^S] <a^A]o^lofl ir)-^ x-^s cf^ 5}.^ 27>xl 0].^- 

31 : w]r£^l 7]^ 32 : E]^ ^"^^1- 

33 : 33a : 1-^^ 71)0]^ 

34 : ;ql 1 ^"SBi- 35 : ^1 2 ^<a5i- 
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<9> 



^ ^^^^ ^s-e] ^^1 -i-S^tb lis. -iVsl-Blel ^^^l 



^^^^ °]l2.el di^>2] ;^l2:wj-'a<^l ^ttl- ^ojcf. 

*<=H l-2fl4^ EEPROMCFlash Electrically Erasable Programmble Read Only 
Memory) ^ l-2fl4=l ^^iS-e] 7>S. (Flash Memory card)s]- alfl^-^^ -%-^°] 

^1-71 1-Bfl4=l EEPROM S EEPROM^^l al?!^^-^^ tij-^^] nllS.e]l- cflojEi x-1^J-nlc]ol 
(Mass Storage Media)^ Al-g-s>ji;^l- ^ n]] 7}^^ ^ S-:^!^^ ^i-7l nil£.elsl 7\A 
(Cost-per-Bit)ol H-?- Hl*>cf^ ^A'^^^. 

iml-(Potable) flsflAi^ iS-S)^ ^(Chip)^! 

.fi-T^^^. -^-71 HjEi^ 7>^# ^4-7) Wj-ti.^^ 'SEl HlE^(Multi 

bit-per-CelI)<^l ^*!: -^^7]- ^i^s] ^«Js]ji $^4. 

#2fls] yjfl^A^ D)ls.e^al ^a^iE^ pflae] ^s] 7)1^5} <atn<a cH-g- ^Tjl^il 

^7l yjE ^^^1-7] ^^A^^ z]- Dflael ^cHi 37)] ojAj-o^ ^-ej^-^J efl^ 
(Threshold Voltage Level SSn^ sflo> tbcf. 
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<15> cn]^ 2ulEo^ ^o]B\% x-l^sM ^Sfl^i^ 22=4, ^ &^^<y- 

z|- -i^ S^::!^ (Program)^ ^ 9X^<^\ ^Vr}. o]n)), Aj-y] 4^7^Isl g-^^i-y- i]] 

fce)^ 00, 01,10, lis) z|- ^Vtfl^ cfl-g-Al^cf. 

<16> olsf ^El efl-i ^LSzi^o)! o;^o]Al ^H^" ^ ^^]^ A ^^^^J- 5fl^<^1 -f-^l 

<17> nq-e^^i. ^l-z^-^ &^Efl^* ^^*>7ll S^(Adjust)*>^>i 

efl>i^- ^s^^ ^ 4- ^71) £)Jl, ajE ^£ ^7H7J ^ giTll ^cf. 

al^^Aj D)l2.el ^-i- ^Szi^ e>7l ^sfl <assi sso.^ ^"y-^^Ca series of 
voltage pulses)S -iofl ?l7>t}-cf . 
<i9> ne^Jl ^o] ^s)-^ ^i^5]]^<^ii S^Mfe^l S5|(Verify) *>7l ^Sfl z> ^<?J- 
^il- ii7l(Reading) 4^j<^l t^*|51<H^4. 2:S)^oll as]^ ^ 

'^l «*>^ ^-^eflt ^^^^ SS.3.Efl°J il-^cf. 

<2i> <aH]:^AS. l-a)l4^ EEPROM ^ EEPROM-i-s) ulfl^'-A^ ^S-A i^A^ 

^^§1-^ A^A -n-a ^ A}o]^(Effective Cell Size)^ -S A|.ol2:2l- -i o^Eflo] 
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<22> 



^1-^^ ^1^5^ -i^ 7llolE(5), 7flolE(3)_ ^^i:(6a), sl)^'g^(7) ^ ^ 

^-a-* ^Ml- 7llolE(5) ^ ^Ellol(6b)<Hl '?]7>e}-^ ^5ll^l(6b)3|- ±±^(6a) ^}o]o]] 

<25> ^^^^(Reference Current alJilsl-c^ #2:^*^4 

£^s>^ asu^ 5: (Programming Completion SignaOl- ^^l^l^cf. 

oil ^JL 7llolm(3)7> ^-^^Elol, Til o)E (3)^^-0,1 ^ES. 7]) o] E ( 5 ) 7]. 

<27> ZLe]jl ^J-7l ^mi- 7llolS(3)S+ 7)lolE(5)Afolofl^ -H-^^l^(4)ol ^^^S] 



<23> 
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<29> nl-SM, °l2itb «fl^*>7l 4^Sfl 1-^^ 7)lolE(3)Sf SES. 7llolE(5)Al.o]2^ 

(Annealing) ^^j^l €^«>cf. 

^o]y} ^ ^^SIS -S-^* Mqfl^^l^EiS ^^^51<H $1^^, nflsM 

^ ^^o] C}S. 7|.;^1J7 olrf. (^lofl tnl-E^-Ai, S.^^ ;^lo]E el-^o^ E^^ 

<3i> ^l^}, ^eflsl A-ls i:].^. -^]^ 27M o]>^Vo^ ^-ae]-* li^ wlfl^^^J 

<32> £ 2a ^^1 £ 2d^ ^Hflsl 4s. oj^l-o^ E^^ ^9^^-^ ^ 

^ a]?!^-^^ °flae1 rfc^l-^ ;^l2i«j-'^-g- M-H^-\fl>^J ^^iol^^. 
<33> u^T.], s. 2a<Hl SA]^ Ufa}, ^o] , <^«j!). ^ cg^^ 5]-^ uj-^^^fl 71^(21)^1- 

ofl A-1^ cfs. ^^^H E-1^ ^^^(22), £^#(23) ^ 1 ^<a^(24)# ^>3jlS 

S£5}1^):±:E 3l]^(PRl)# ^ ^Cf . ^1 Itfl , ^7] 1 ^^'^'^(24)^ ^Sj-E}-^ Aj- 
<34> olc>l_ c 2bo)l SAjtl- :a-o], Aj-71 3llEi(pRl)^ ^}^3.S. t}'^ 

^n-.ge|.o](seif-alinment) -f-«ll , ^7] 1 ^^b|-(24), £^#(23), ^"4 ^ 
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(25)^r Jl^£ l-el-^fKHDP;High Density Plasma) ^Sl-^* <^]-%-^^. 
<35> o]o]A], S. 2c<^] u>S)- ^o], ^4!-7l7^l2l<aDKCMP; 

Chemical Mechanical Polishing) S]SH iSsH^l^S 

o]#5>o.^ HDP^(25)* ^^^^S. ^iTltt ^, CMP <^1^*H •^'-^l E^j^ji^l 

oll^ HDP^(25)* ^^A^S.^ ^^>^5l ^^jtbcf. 

<36> i^'y- S.^^liEii2l- 4i7:l-^el <^^^si ^ixi-ef, ^^-l^-y- s^l^lifiEis)- 

^>ol<^l sit!- ^olcf. :n./^-1 ^"a- ^"^l^^^sl ^7?\] ^}o]^ CMP-g-^i HDP 

<37> ojolAi, £ 2dofl n}S]- -g-;^^ <^l-g-*H iS.^ 7llolE(23)'S-3l 

^1 1 ^'a^(24)# :^]7]^ ^, £^<^1^ S.Al«r>;<l ^^:^li?> ^7] tHo] e (23)^0]! 

^:?i^lB]-# ^^^*>J7, ^7] -fr^^l^-^l-oll ^ES. 71)0] E# ^^j*>o^ ^]^'&^^ ^]S.^\ ±. 

<38> ojufl, ^7) 4i7;l-:^Hl '^^^ ^1 2 ^■^^(25)011 ti)7l- ^S.S(nega-slope) ^ 

T^l-^fltl- ?!-^l-(stringer)-t- -B-'ir^mi^. 
<39> ^7ls|- ^-^ f^e]]^ A^s. 4^ ^Tlll- 2^ ^>l^i-^ ^'^n^ 
DflHHl ^;^>fe "^^^l- ^^l^o] olojcf. 
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<40> CMP ^^1- ib^l-^el cg^^ ^ ^S-^ ?\]<^]^s\. i^l-^el 

^ ^V'^l^ ^^^^ ^^^<H1 SI<H^-1, ^^^1 -$-^5];=^] TflolEoii ^1^^]. 

^^(hump) -^^^s>Scf. 

<41> l-S.^ 711 0] ESI- '^^^VS] C).^>7l- ^^^], ^ 

W^^^ ^51-^^ ^V\]7} ^7}S]S.S. ^Z^- n}.^ol 7^±t}<^ s^o] 

^^c]-^ ^tf. ^bxf^El <^^^S ci-g-s]^ ^<gq-(oiis. 

TllolE ^Z]-Al ^ES. 71101E7]- ^^^1 ^Z|-5l^l ^^Cf^ S-^^l^^^] o;ic].. 

<42> :^$*1 y>al- i.1l7> 7fl^/.-|7l7l ^^^^ <^l-§-«><^ rh;^> 

<43> a-s^ TflolEsq. di^^e] "^^^t^ ^^>7> ^^<H]^ 41^1-^ 2l <^^sl 



<44> a. ^V,^^ ^V7l£l- ^M*>7l ^*><^ ^#?!: 7llo]ES. 
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$1^^^ DfliH^ ^^}0\ O. S-^O] ^z]-. 

^<gn^* SHIS. ^^^§>^ 1 ^A^, wi-i^i 7l^* ^^^^s. ^^ao] ^2]- 

^7]i}c^ ^^^]% ^^^§>^ 2 ^71154. 'S-71 E^^lc^flnV ^] 2 ^"S^^ ^^j- 



<46> o]s>, ^ i^tgoll ¥^11- 27M ol^l-Sl ^<a^* H] 

fl^^J v\]s.B] rii;^Hl cils->'^ S'^^ ^2*l-<^ -S-^*! ^^^^V^ ^ 

<47> £ 3a £ 3e^ ^ ^^<^1 4^ ^^S. t:^^ 27^ o]^o] e-1 ^ ^ 

<48> olx-l, ^£ 3a<Hl wl-fi). :^o], ^ ^ ^^<^^^ aV^sfl 71^(31)^ 
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^o_s. i£5il;^liE 2llii(PRi)* <^li>11, £^f^(33)5l ^7)1^ 50-1000 

A<>lJl, ^^7] ^] 1 ^^5|-(34)^ SiN, BN, CN* ^>-§-*M , ^^1^ 100 -1000 A (^-m. 
<49> olol^ £ sbofl :£Alt!: «>S1- ^o], # = -<aEf<a -i-sli ^7] p^] 1 ^<a^(34), 

tt-cf. oliq), -^7] 2 ^°^^(35)^ HDP, BPSG, SOG, FOx, USG, HOSP, Black Diamond^ 

<50> OIO^A^^ S. SC^II £Alt!- H>S^- ^O], ^1-71 ^^-11 ^3!f#o^ CMP ^A^* ol^s> 

<^ ^Itsl-^Vi^. rielJl 3LSefl^li^iM o]^^}c^ ^] 2 ^<?!^(35)# ^iBfl^^^^ x\ 

z| ;5)l7l^V :f , CMP <^l-g-^>oi ^7l E^^lo^oilD}- 2 €<a^(35)* 

<5i> <^]o]^^, £ 3d ^ 3e'^l £Al^ ufs^- ^o] , ^^jc. o1^§1-c>^ s.^.^ :^]o]m. 
(33)^^1 1 ^<ani-(34)^ ^]^^ .^V7] s.^^ 7flolE(33)l- a-^* o.^ ol-§-§l-Jl 
HDP^(35)2f 7\]o]^(33)^^ ^ai«l7l- lol^v-y ^BlE^l- ol^s)-fe CMP # 

<52> neiji £^oii^ £Ais>;^] ^53:^1^ ^i-7l Tljo] e (33)>^i.o,] o_^^|^v^ 

^Sl- TflolMl- ^A^5l-<^ Hlfl^^j oilae^ 4i^>l- ^A^^Vrf. 
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<54> TflolES. il-f^O.^ <:'l-g-*><:>^ CMP ^A]^>S-^ 4l^l-^Hl <:§'^S1 ^ 

<g5l-o^ S^;^l:iE^2^ ^^(hump) ^-^1-* 7fl-*i'^l^ ^4. 

^JS^ ^Ajoll $10]^^ ^^^1 ^^Sl^l 7llAiAl^ ^ Jliq-. 

<56> rLslji ol-g-*M ^-a^* ^l7lf-o)l sio^A-l oflxl 

21 V|l7l- ^S-K ^S.^ TllolES. ol^sM CMP ^Al§>S.S ^ 

*SS(posi-slop) M-Hl-q- Dl^ilt!- ^^^>^ ^fl^^l^ ^ oi 

1^. 
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1] 

-^^-7] ^^^^ ^^a^^S ao] ^z^- ;H)7ls>oi E^^js. ^A^s>ji, ^ 

7] E^^n ^-^^ ^1 2 ^^^^ ^1 2 ^7^1 fif; 



l^^^^ 2] 
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l^^^} 3] 

^1 1 %H1 9X<^^] , 

-a- 7] a^f'-fr 50~1000A<y# ^^^^ °llfi.e| 



^] 1 ^^5]-^ SiN, BN, CN* ^>-g-*>^ ^* ^^i^S. alfl^^^ ^Se) 



[^^^l- 5] 

4^71 ^] 1 ^-aEi-si ^711^ ioo~ioooA<a* ^^i^s. t}^ w]?)^^^ Bilaei ^7.} 



61 

-y-7l 4 2 ^<ae]-^ 1 ^<as]-2)- CMP ^^"Hl sg^^s}. :f ^ iSEfl^lri 
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2 ^<aa|-°11 CMP ?^^-gr ^^S^H ^^tt d^^Y^^ <^^-i- ^^^s>fe ^1 7 

7] 

^1 1 %H1 

2 ^<5^^i-^ HDP, BPSG, SOG, FOx, USG, HOSP, Black Diamond^^- a].^*>^ 

8] 

[^^*c)- 91 

^1 1 Si'H^i, 

^1-71 4 ^7]]^ ^1-71 £^f^^ ^S-f^o.^ o]^^ CMP -g-^^<Hl S]^ ^ 
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[^^IJ- 10] 
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2b] 
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